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with EHR systems enable sharing of data and images, seamlessly promoting patient interaction and practice efficiency.
There is a trend toward consolidation of providers into group practices such as 'accountable care organizations.' 9 This has led to organizations exhibiting greater power to negotiate costs with contracted providers.
A separate challenge is associated with the conversion from the International Classification of Diseases-9 (ICD-9), which has been used since 1975, to ICD-10, which was implemented in October 2015. [10] [11] [12] A common theme of these changes is the need for capture, documentation, and sharing of complete and reliable data at the point of care.
The Business of Ophthalmology
There is a dialectic between the acquisition and maintenance costs of new technology and healthcare economics. 13 One approach is to purchase specific devices that can diagnose or treat as many patients as possible to reduce the per-patient cost of the investment. An important dilemma involves the question of whether to adopt the new technology early or wait until the technology is more widely disseminated and possibly less expensive. Analysis of a technology's true cost must consider the value added for the patient by expansion of the ophthalmologist's diagnostic capabilities. Because of the decreasing reimbursement, the availability and utility of the technology is paramount to ensure a return on investment (ROI).
The profitability of medical practice is dictated by the number of patients examined, the income generated per patient as determined by the intensity of services provided, and the costs associated with providing these services. The enhanced productivity of integrated wavefront analysis and digital refractive technology embraces all three economic parameters.
Fixed costs including staff, rent, leases, and office equipment account for 70% or more of total practice expenditures. Additional variable costs include intraocular lenses, surgical devices and supplies, small instruments, pharmaceuticals, and utilities. 14, 15 A sunk cost, the purchase of new technology also incurs the ongoing cost of its maintenance.
Depending on the terms of purchase, this maintenance fee may be a fixed or variable cost.
A practice will typically finance the purchase of expensive technology. 16 The new equipment must have reasonable initial and operational costs, relative to the benefits it provides. Benefits can include acquisition of additional pertinent data to enhance diagnostic acumen, reduced time to an accurate diagnosis, ease of use, faster staff adoption, reliability, and timely support from the manufacturer. It is also desirable that the technology be appealing and impressive to patients and their caregivers. Claims that technology saves money are not sufficient to justify purchase.
Potential savings and economies must be clearly demonstrable and easily understood. Consideration of price, although important, must not compromise data quality or diminish the patient's overall experience.
Demographics are changing patient expectations. Standards defining clinical efficiency have been raised progressively and exponentially through the greatest, the boomer, and the millennial generations. These changes are increasing the demand for, and sophistication of, services. 22, 23 Patient expectations must be managed to align realistic therapeutic possibilities and achievable quality metrics. Recognition and discussion of pre-existing conditions that impact a procedure's outcome must occur before surgery to avoid post-operative dissatisfaction inaccurately attributed to technique or choice of therapy. [24] [25] [26] 27 The Value Proposition of the Optical Path Difference Scan Technology and Process A transformative technology's value is defined by its intersection with quality, speed, ease of use, and cost delivered to the ophthalmologist, the practice, and most importantly, the patient. 28 Each value proposition is unique and can be graphically represented by the Venn diagram in Figure 1 .
Value is found at the intersection of the three circles.
XFraction and the OPD-III Aberrometer/Corneal Topographer
Recently, the traditional value proposition model has been challenged. quantity of data capture, while simultaneously improving diagnostic accuracy. The acquisition cost of the data provided is lowered. 29, 30 The XF process combines auto-lensometery, integrated wavefront aberrometry, and digital refraction technologies. Using a process distinct from that employed by competing models, data collated from the three technologies are integrated. An exemplary platform for the XF process is the EPIC workstation. This installation combines two devices. The first is the OPDScan III, which combines five functionalities: autorefraction, keratometry, wavefront aberrometry, topography, and pupilometry. The second device is the TRS-5100, an automated, programmable digital refractor utilizing a space-saving chart system within the EPIC's overall design. In comparison with other available offerings, the multimodality EPIC workstation provides a compact footprint, yielding more high-quality data points, thus enabling In addition, the OPD captures and displays placido disc mires for analysis of corneal surface abnormalities. Tear film quality and instability indicate the possibility of pre-existing disease. [31] [32] [33] [34] [35] [36] [37] [38] Retro-illumination capability allows discovery of tilted or decentered intraocular lenses (IOLs) as well as cortical and subcapsular changes of the crystalline lens. 18, [29] [30] [31] Because the OPD system interconnects with most EHR systems, data are transferred quickly and the results of the diagnostic studies can be graphically displayed across many image formats.
Training strategies ensure rapid staff learning and proficiency. Although sophisticated, the technology is user friendly and ophthalmologists report smooth and predictable staff acceptance. Professionally produced webinars that can be accessed at the viewer's convenience heighten the learning experience. Staff with little or no experience can be trained quickly to perform the testing and refractive functions of the EPIC.
XFraction in the Ophthalmic Practice
To succeed, today's ophthalmic practices feature efficiency as a key operating principle. The use of wavefront optimized refraction/XF augments and complements multiple aspects of practice efficiency, especially improvements in work flow due to the rapidity and convenience of data capture and its subsequent dissemination throughout the clinic. 7, 18, 30, [38] [39] [40] [41] [42] [43] [44] The EPIC provides the required information where and when it is needed. In the exam room, its well-organized screens project images to educate the patient, allowing the physician to concentrate on the nuances of the therapy being considered. This saves chair time, while adding value to the patient experience. The value proposition of the EPIC workstation has similarities to those of other innovative and life-changing technologies that are now in widespread public use.
To understand the value proposition that technology and, specifically, the EPIC workstation (OPD-III and TRS-5100 in a combined unit) can bring to an ophthalmic practice, an analogy to the iPhone is insightful.
Although most users do not 'need' an iPhone, those who invest in one find it indispensable, for the same reasons that are applicable Table 2) . At this practice, patients are asked to pay an out-of-pocket fee for their optional OPD-III examination, which some declined due to not being able to afford it or insisting that they would accept the need to wear glasses after surgery. For patients with corneal pathology, topography examination for their upcoming surgery is reimbursable through health insurance, whereas, for those without such pathology, the cost for this examination cannot be reimbursed. An example is a patient with preexisting keratoconus prior to cataract surgery testing, for whom the topography is a covered procedure and no out-of-pocket fee would be payable for the topography portion of the OPD-III examination. The results show that between 2013 and 2015, there was a substantial increase in the proportion of patients opting for OPD-III examination. The reason for this is that health insurance providers increasingly expect patients to pay more out-of-pocket costs and more patients consequently accept the necessity to pay. In addition, practice physicians are better able to explain the benefits of OPD-III for more precise implant planning for the larger advanced technology lens options that are currently available.
This exercise also revealed that:
• with surgeon 1, 93% of patients chose ancillary testing;
• with surgeon 2, 42% chose it; and,
• with surgeon 3, 15% chose it.
This operational information suggests areas requiring further investigation. are likely to be satisfied after the additional financial outlay that may be required, to achieve an optimal post-operative result.
Conclusion
The The data from a single ophthalmic practice on usage of the OPD-III in examinations prior to cataract surgery during two one-month periods, two years apart, show that the numbers of patients who opt for this examination are high and increasing. This is despite the examination requiring an out-ofpocket fee that is not covered by their healthcare plans. The increased use likely results from patients recognizing the restrictions imposed on health insurance coverage and are prepared to fund additional procedures personally.
In addition, with more experience and understanding of the technology, physicians become better able to explain the benefits of OPD-III examination and make patients understand the improved visual advantages that follow.
Combining optical path diagnostics (OPD-III) and wavefront optimized refractions (with the TRS-5100) creates a powerful means to assess the total visual system. This is especially important to those patients considering cataract surgery. These integrated technologies generate more comprehensive data than traditional, stand-alone diagnostic equipment. This is achieved rapidly without compromising quality. Downward pressure on reimbursement threatens the very existence of the non-efficient, non-competitive provider. 
